The Effect of the 12um Band:
Comparing GOES-11 and GOES-12 Data
Using the 3-Channel Volcanic Ash Algorithm

By Emily Matson
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Background

1 Loss of 12um channel on GOES-12

1 Addition of 13um channel for better cloud
top height estimates

1 Concern that loss of 12um channel will
negatively impact volcanic ash data and
cloud data

1 Expected degradation in volcanic ash and
cloud data, especially for low clouds
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Importance of Accurate Ash
Detection

2 Clogs up plane
engines and
decreases efficiency,
can be fatal

2 Recent increase In
circumpacific air
traffic

2 Higher temperatures
of modern jets within
melting range of
volcanic glass
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The Volcanic Ash Algorithms

1 Arithmetic combination of brightness
temperatures obtained from channels that
yields a unitless brightness count B

1 Values of B that are large compared to
surrounding terrain represent volcanic ash

1 GOES-11:

1 GOES-12:



Procedure

1 Compare IR data from volcanic ash
algorithm for GOES-11 and GOES-12

1 Overlap in GOES-11 (WEST) and GOES-
12 (EAST) in Mexico and Central America

1 Monitoring volcanoes in overlap area:
Colima and Popocatepetl



Data Used

1 Data generated on archive at
ftp://orbit.nesdis.noaa.qgov/pub/smcd/opdb/ematson

1 IR data generated with brightness
temperature and brightness count
contours, VIS data also generated

1 Multiple volcanic ash observatories
monitored Brightness temperature vs.
brightness count scatter plots generated




Case Study #1: Colima Images
from 27 July 18:00 UTC
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GOES-11 IR Image
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GOES-12 IR Image
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Case Study #2: Colima Images
from 3 July 0:00 UTC
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GOES-11 IR Image
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GOES-12 IR Image
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Brightness

Case Study #3
temperature vs. brightness count

00 UTC
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Additional Scatter plots for Colima
19 July

For GOES-12 10:00 UTC: For GOES-11 11:00 UTC:
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Night Data for Colima from 21 July

6:00 UTC
GOES-11 IR Image:
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GOES-12 IR Image
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Case Study #4: Colima Scatter
plots from 30 July

For GOES-12 at 22:00 UTC: For GOES-11 at 17:00 UTC:
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Errors

1 Displacement to the
east of convective

clouds in GOES-11
due to viewing angle

1 Sun angle: data at
midday especially
Important

1 Attenuation,
contamination, and
lack of background
contrast

Image of GOES from www.accessnoaa.noaa.gov



Conclusions

1 Cirrus clouds (especially thin) detected
much better by GOES-11

1 Low clouds detected better by GOES-11

1 GOES-11 far superior in highlighting
cumulonimbus clouds, especially
overshooting tops, and their cold centers

1 Cumulus clouds and mid-level clouds
detected equally by both



Conclusions

1 GOES-11 shown to contrast thick cloud
layers and detect thin cloud edges with
more clarity

1In general, GOES-11 algorithm had better
data correlations than GOES-12

1 GOES-12 scatter plots with better
correlation at night, GOES-11 with worse
due to noise from Channel 2

1 Emphasized importance of 12um band
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